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(57)Abstract: 

PROBLEM TO BE SOLVED: To make executable a high- 
precision surface scanning for a large component and a 
component having a complicated geometrical shape, by 
scanning the surface of the components by installing a 
digitizing head in a host machine and by tracking the 
position of the digitizing head using a laser tracking 
system. 

SOLUTION: The digitizing head 20 is moved on the surface 
of a component to be scanned 30 by using a host machine 
1 0. A retroreflector 40 is attached to the digitizing head 
20. A laser tracking system 50 tracks the position of the 
digitizing head 20 using a laser beam reflected from the 
retroreflector 40. Pole position data from the system 50 is 
transferred to a data format converter 60. Then, surface 
scanning data transferred from the digitizing head 20 to a 
digitizing head controller 25 are compounded with the 
position data from the converter 60 so that the surface 
map of the scanned component 30 with high resolution and 
high precision is formed. 
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(57) [BJR] 

[tw*«i i^to&v/z?c\mwm& oo) 

5 ft** hvs/> ( l 0) & % 
tfxFv^K^sftif^iWM^v f (20) 

tf^*JWfcffl^7 Ffcft»3*i5W»H»S (4 0) 

rA (5 0) £*^tf 0 . 
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• 1 

imm i ] mkm<oamimr&** f^»* 
u 

JB^* FBtJE** F vs/>«:K#3ti^tllB*^ F 

©an* iJEffiBfc^irafflK^frMfc 

A. 

v hf^**««te»©U-1f^*i'^*S6«cia 20 
3OCB»0i'X?\A. 

[W3R55] lWEU-lf F7*+>^X^AB. «T 30 
Eb-trx$***6jfe»<&ti, frBHAratf8*»6«r 

^*jwtffl^^ Foatt*ii»ra» »3»13«:e»© 

i^7*A 0 

[M«fl6] fiei/-lfu;/~><B I FWr*s. ft 
[«#a7 ] BOEttB-b>*fflRIEl/— !fx5 

A, 40 

[»#B8 ] WEf^^M^* FttSfefcU— »f 
»*ffl7KE»©V^f-A 8 

[»«S9] flffil/~tf****B. U-1fe-A* 
BfSEO^-f >F^±*l»5|-rSCiK:J:9, U-1ftf- 
A4ffli>r*ffi*j6S-r*, •tiRESfcEttOS'*^ 
A. 

< > F-5«:*5WS^6«fE^*;Wtffl^--r F©IWB 
u- if x * * * om&t&bt zty-tyH*-* 

©*Fy-A*»«>S % lt«3B9CCE«©^^f-A. 50 
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[M«3ll 1] OTB3>-ha-9BfimEU-tf^* + 
^6©Z*7i2 3r F^-drfctJEU-lf F5?*>y 

[M*fll2] mTEU— *f h7^>^WA^6 
©WEffiWWRB. 8JEU— !fx* + ^«:»-raWEII 

«#JIlK:Ea©S'*f'f. 
HMWl 3] WE^^MtflB^v FB3 6CCI/- 
1f** + M«3IlCcEtt©^f-A. 

4] flW2U— !fX***BU-1fe-A* 
BBe©9-f VF-JifcHKH-SCitcJ:?). u-iftf- 

A*ffl^raB*S3era, fs^si 3ccE&<Di/x:r 

A 0 

m>m 1 5 ] «fEU-tfX* **B*ffiO>j£aE$ a 
>FS©£>6^*MfcflI^v F©WEU— !f** + 
tSroEBtSto-rz+^-fev Fr-*(D*F 'J-A 

[11*31 16] F v^>Kf&t§*i*'f *;Wfc 

ffl-N» Fiffl^Tftftfetifc^.-^fe, *3i*fcB« 

oT. ME** F^t/VBWE^dfiWfcffl^sr F## 

»L»*f«x><o-yta^*wB©att(»t 

*U t5E^B^2-r4^tgPn a a 4frEf^x>^n 
iWE#x h v^>r^2t*T4-<^S®±(cME7 t ^^;u 

SB^siWE^f^bm^v Fo*Hita*>-rz*7 

«Ef»x >^ q - ^Oi^CC ft Sffifi-fe >**ffli»r , 
WE* 5 ^*^* F^tWefatx>^n-^rtr*«i-r 
SIK. tJE^frWWft^ FfciWUTttEfV*^ 

ftra-N-y F©tiB*ato.'rf s -^**«>sx^y^d;. 

tiffin iuWfcJB^* F^6©Z*7-fe» bf-zzm 
Ettg-fe fcoffitf ~ * <b C <b (c <fc 0 , 

SJE^aOiSffiSftaB^S^fPsW-^XT 1 - 

[M««l 7] WEfiflH2>*BU-1f h7 7+>y 

8] WEf^^Wbffl^v F*iffl»b*© 
ttBtafcr^- * *»6*«E^ r ^B«E I/— If 

fJMtffi^^ F«c*«sn*OT3WiS«BCCl/-lf t 

BW2 U-lf F ^ v * > 7" A© U -If U i/-^<«c «fc 
0, «IEBJIIS§*B*6©eaHl/— !fe-A«KSX 

ttE«K6hfcu---!ffcr-Aft8irEMWu--1ft-A«: 
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- * £Htf> & MIS* f* ? IWBf^ £ MtfB'V? F 
©&{4gK:o(,>-c jfe2£T£^#*ffi©^tt<'<2:<>lo 10 
©{4M-b$C gyiE U-lf X + * * £j§3 1 * & * 7" * 
tf* M*fl 7KE«©#ffi. 

[ftW©fttI&B»l] 

[000 1 ] . 

[0 00 2] 

[0003] l*»u 3>fcra-4?3&s-»wcctt*>ha 
cti6©vx#~ tf^tt^rfwshfcE 

AT**1f f>y-*>^--B, ?R?T®©Bfc 
ct tfffe© ASBBifa© /c&© AME^f v * £ - B 

x*~*^wm«<!;&*k c&tf-c*. -en 
[0004] aubDjg^cDfluc* s?s^n/cajp a D^^ 

2 U r H&iSif-fc J: 7 - ;HS#©fc«>K: MW^c 
[0 00 5 ] «fflj6S*ff & 9 fc«>©S«l»llIl* 0 , 
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:7©Ati* («S»fc«3 5U^-FJMl/8-f> 
^) ©*) *fctt$r-*S h©At£ <fc£*.«. 3 8 
sy-rf-HMl. 5^>^) ©ffifi&Wg) cci:or 

MM) v 3>ea-drccj:sii»ft (cat) *$J:c;i/ 

-If h v ^>^fAW6tl^ a 
[0 006] ^SMiaii/Xf-ABAfflWCClx-lf^df 
JWftB^ v F© «fc 5 & U - tf * fc«*©**»K*ttffl 

[0007] ©^ffi*at»«3WffaEi-i3&s, 

[0 00 8] n-FT-f?>F, ->-X*>y**$> 
©Brown & Sharped ~>XW&£tl& Chameleon fc<£tf 
Xcel^f^k A % X )T, b V ^©DEA-Bnown & Sharpe S 
p*&C<fc^rS5fi£3ft£Delta, Bravofc^tfLarrfcda*?* 
;k tt&CWc-fi/^ffl, tf-n5©sy Fa#HfcJ: 
r>ri8BShfcBri*t^y-X©<fc5ftffiaHWES (C 
MM) &^£&tfcgT£*:tf>K:, 
Cc«tonTi*S. cti6©i«Bi**ft?6HS^o^^ 

x^^a^ssgzttagbr * * * * - * 
tf. cti6©^g«#ii» 
$n/«wt>^tc*i fi«i^e>pgsi$n/cj*© 

&£vzM<mm*&x{&m?ztt&ticnmTz> 0 m& 
x^r^m^xtj:<. cMtA\twMtej;vfmimifi 

cc, ^©fllKtt^aBSfnrttJWScfeOTtttt^. fttf 

a «*&jaa*tettfflaa{fcrfccMMfaix>^< 

[0 0 0 9] «fi©*ffi4v ^ tf>y-r 3*5 
n - ^ i ig o z $ A )V<o fe©^ 5 )ix i>Rfr>x 
SS»^o-^«5^©WO*«ftLr^&A«:J:or» 

0 D a ©^®±^sfi5-ife)ti-s 0 z*7-fe^ h^-^^a 

\m&o* - * bck^» «aA©»ttEii{cffi^-r 

a) . c©^f-A©rajiitt, CMM©jjW5itBr«a 

ttir*©KfflC>6nfcHC««*«S«:ffl^S4Ufc 
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mmc&zm&> zfro^jEmzmmfrhmtixb 

[0010] X^X, A.;U^y©Leica AGCC<fcoTil 10 
ig£ft/cS D 2 0 0 0 fc«fctf S D 3 0 0 0 D 
?FflL tf-frZ-OVexceVCji^XWt&ZtltcfotoZ- 

eica>^J:oT|ffi3*ifcNA8 2 0 % NA8 2 4, 

- 3 >^B £<fc o r tlft N T - 4 D *T)\s<D& *> 

ot883hfcT4 6 0 i ef;l' l S*. m£©Topconfc: 
J: ~?XM&$fttcGT S - 5 0 0 to<fctfGT S - 7 0 0 

ate J: o r m& 3 ftfc D T M - 4 o o * 7*;i/£>ct; 5 ft a 
>e*-3r«cj:5aiMI (CAT) «OEL"C(r»S» 
i&ifcBfctifc*-^* h©X, Y, *5<fctfZ©ffiB* 

tt»i!i*iE««:«l3e-r SCA*st?#SJJ!»^xf'At?* 

tf. 3 0¥^^-h(D^M^Wr^gPD a aCDii^, IBM 30 
U 6^>*©l»4tfC»TMl*aiSU X, Y, * 

.*#zf t -***s©«c#a3H!iW£tt*. 

©» n a n fc J:tf/*fcB «fc 0 /hS tt»f*JHl*nKfc o £ 

[0 0 1 1 ] *>*U**H» ;f£9©Hymarcti 

CCj:oT»JBS*lfcHyscanl/-1f7 s ^drJl/{tffl'N.y F 
B. CMM^s;V©J:5&ffi©aHiS8IB«:K«SnSC 

*>•)«:, ..Hyscan«^^*U— !f tf-A*s<fcCWa»=ftilB 

tUTT*. Hi£^l^to^.*.^^0 . 0 2 5 5 IM- 
NM0. 0 0 W>^) ©«KtM#*fc*)6. 14 

ttrfcoT»ffi©#B*ffl»c r^o^^Tj o cub 
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5to»fcJ:cfu>x*a^r«mi^jHF (ccd) r 
rax, y, fejrvzffiBija^enr^-dr-fe^ h 

Hvscan^^JWtffl^v FBK^HttBrfco 
Xltm.<0*V^v Ff-^^IW, ^W^tfgfc- 

So 

[0 0 1 2 ] -*-3-*#L *w\--t/©itobotic Vi 
sion Systenstt (RVS I ) mmMM^V v h fcT— 
AU-lff^^Htffl^ P«Wr&3iMAf>h U*W 
JW*. ^*FBZ*:7-te»MB*ttWjU CftB#> 

F'JOrtgPX, Y, *5<fctfZffiBKftI*.e>*iS. CMM 

£6&C, Hyscan(D<J:5CC % RVS I VXf*A©ffiK 
B#> F UOrt«^ «t^ttB^>1fK ft#rS. 
[0013] »ffl©*«^X^A©ffiJC % X-fX©'^ 
^^OLeica AatCiorlffiSnSSma r t 3 1 0 
0 J: 5 & 3 D U -If F ^ v 7 A * 

WSHSOftB^^SBBH-*. «5Ets*h±«:* 
£, U/t#oT, A!BfcJ:SffiBi«©5Jtt^*9. 

WBCwrr**. w»emb©#»b. u-ir-x»F*& 

u-1f ^ AtlHBSI»«cJWH-J-* c tic Jt O^IT 

s&s^tfttfflB-cu— FKRaAiccrs, c<om 

So aBf*7-fe9 FBflkB«ffl«rje»6ti*. OHM 
HWiaiS^v FrtK*Si^©ttB»67* F^>f 
*-Fr*5. 3fetrft*7-b3P HMRBS6«ci/-lf F 

5y*>^XrAGt<£oTffll>e>ftr, U-lftf-A 
*S»S«SO*^CC|filWSeS. Samrt310B 

[0 0 14] *fflj£3ei!J5eBU-1f h5y*>#i>>Z? 
£B7y>^iH»fcJ:'ortT4toti*(Dr % LHttDSHk 



7 

> if fx t MmAoft^nmm^m^t tz><d 
-c, jwa»«cB3 8 5>;y-h>Ki. 5-f>*)ei±- 

/h3c*ffl<»TO»fcB, W»SWW*ffi©llll»tt: 

[0015] ^a^pjt6^-ts«i2^<D^-rnfe. 
fin x h rfflf^r * s^flmrffiiflHtc ^ 

[0016] 

[»wcog«g] «waawsh«awo^*>^*fc 20 
B*fflTBW*sfr* SK£* J: cmiE#jratcS6 r«c . 

tcflUUi J: V/* fctt§»tt»H«»gtt© 

Sffl^Tf^JWtffl-N? F©ti«*iE*fci«'r$; 
fV*;Hfcffl^* F©ffiB*5WU— tf F7»t>?5/ 
X^A^6©ii^£&r-#B, W*JWfc»^vF*» 

[0017] 4^0lNEOHDtoJ:a^rdfMO 

£ < B. iSStfCDHffi <b £ KfilTOWWftKWK d: 9 , 

[0018] 

mmommom] mi *&mix, f 
w>i 0 4fli^r^*iWfcm^?r F2o*j6a-rs 

^*»D B o3 0<D«ffl±«:»ttSi*S. #V*;Wfcffl's* 
F2 0fcB8»^S4 0*S£»3ti«. U-1fh5* 
+ A5 0BU— !ft-A4ta*Lr|l»S« 40 

-5? 6 0 BS^-* FJSaccaSkUx 

-*7*--?v Kcaa-rs. tu^jwub-n* F20 
*>&^*;Wtf8^* F3>ho— 7 2 5ccjase>n/ca 

Itlf-^«f- ^7^-7^3 * 6 0 6- 
©ttBr-^i r^«j Sti, £2UTl,>£S|In a n3 0© 50 
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[0019] »* O^SBSWFCB, *X h vix> i o 
B, -TU^-fiNi £7*-><DIngersoll Millinq 
Machine 9 5 7 * - h©5*M/~ 

■fS?*;Hkffi.^y F2 0*tllt#W*fc«> 

K^ici^rdssa-ritiBBBtstift^. ^© 
%»»Piiiao#v Fr-A^r$$?^-c^So »* 

lA>HJfcW©*X F ■7^>B7"^^;Hbffl^ y F 2 0 fc 
*Z«B3*ttl 3ftffi«WW*fc«>OXYP*ffilfi*« 

»*U^^dr;Wbffl^9 F2 0B*^y, 
*y***L t^7CDHvmarca^6A^r^S^7 r ^2 5 
HyscanX** t*C$>£ 0 U— »f F 5 sr t>'^fA 5 
OB^UX, ^;U^;l/yOLeica AC^C^orSiii^tl/c 
Sma r t 3 1 0~C&£o ' 
[002 0] H2B»S^&«ffij£St'~fr>X*iK 
*r o Xx?:H OOSCfcl^ ^S^^^^SftPaBftlg 

^XFv^lO^Wkffl^v F20£ftBtf 

2 0B*XF-7S/>1 0CC§£t£ft£ o 

[0021] i otcto^r. ft*x>^o- 

^7o««:**ipi*-yv Fso mtb^mmfflK. 

*»j&rsfc»ccB, «©»o©^wiH3*v cn 

CCJ:9 0, 0, 0SW^*fcBHBf*-Affl««r»S[-r 
ti* 0 fttWWc. ilW-^f F8 2*5J:^Si^ 

-y^F8 4 (hi) ^n^ti^acu-c, m^^^ 

[0 022] l 0«:*5i>r, u-ifh^9 + 

>^fA5 0M<t«. AfmccBffi>SHS 

4 0-*U— !f h7 5r*>d/S/X^A©l/-1fx5 ? 
6©»SfflB5 5CCB*, U-lfx* 

JgWS4 0«:u-ift-A*lt»HU H5-«c*Sti4J: 
5«C, !f h^-> + >^>X7 u A5 0O : f^it5 2r 

g«K-AM«-Dr*i ©Biwaisf s. ton 

ftoa, S»S«S4 0Bf s ^^Wfcffl^9 F2 0«CK 

x>3-yrh7»*>y3ti, SJiSlfs^s^fflg 

5 5 CCi5^< * W*«ti*:B(WBJ:CfftS*i!DErS. 
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[0 02 3 ] m2<DZ7-v71 2 OtCfcC^r, 

0*8ftft3 0©«ffl±(Cfl[«#^*ft:«)K:*^>^^> 
is it Mm** v F2 0B7 0 5 iM-FJl' (2. 8-Y> 
l**tf. f^MM^* F2 0#«&3 0©*E± 

s'-setia. u-tPfcr-A«»o%3 0©KErKWbT 

*;Kbffl^ 7 K 2 0 ©WBIS^*^ (CCD) TU 

2 0*»6"?^Mbffl^» F3>Fn-52 5&cj£6ti 

[0 0 2 4] x^^^l2 0i3tfT«:, Xf^l30 
-132{tfct>r i l/~1f F7**>^Xf*A5p» 

"ffii^^^^f^^ 1 5»*51 *6 U-lf fcf- A 
*»JBS»S4" 0 ©tfrMCJBW 0 , S!fii^»^4 0 6 

£>ft/c U-lf t - A <b *Jfc«rr * C i «c J: 9S»SW» 
©ttSBEft**5eu l/rfiS7^5 10*Bt(ilS 

jW*^®fi^«tSF , r S. U-lf F 5 7 f f X 
f^A 5 0 #*f- ^13 1 iC*sOTBjfSS*fS4 0 ©^ 
■&*iIBOTl»SIBL U-tf h5 7*>^>X7"A5 0 
©TIW5 2«?MHI«4 03&«U--- !fx5 7*5 lfc 30 

W!»swg4 o ©tt«*«to'r«fiai7 t - * ksesw 

#;WbfB^ v F 2 0 ^©E«ttT#»©RRffll 3 
-FftStiS. U-lf h5 7#n>ha-5 5 3W:-JSB 

^ta-^lt U— tf h^9 + >^>X7 L A5 0^6f r 
-H»^Of-^7+-7 7 h3>^-*6 0&C 

»^r^^^ 0 so 



11-83452 

10 

[0 02 5] ^f^l 3 3K*s^r, SffiBfV*** 
52 5(Cl«i>a-#7*-v 9 KcRRSh*. 

ctittu-lf h77*3> hn-^30»6^-^*5K 
SfcabGc, jdnf-^^f^^iHM^y F3>Fn- 
52 5fcffi#**fcft©=i****WU «S«f s -* 

9 h*3>hP-70^(3!)X>3-^7*-V7 Ffc£ 

»*Sfc»©^-F**7llB*£rt?. 0*>U 7 s -* 
7*-7^3>;<->6 0tt, *«IB©flWW> 

fc#flj©75 OX,. fcl/<«£iHMc3* 

* * £W u to J: WMI«ca8l*tTtt 5 /cfe© y r - a ^ 
^ T Sfctt V 7 F $ * T**T K3>tai- 

*tt/c* */dM«3^^^»oti^^y 

— tf F57^n>FP-552^67 r -*^^ i 3, t& 
■ftffiSliffttif^ f-*t?^*JMM^9F3>F 
o-5 2 5«:ffi;&T*fcft©te©#a4orJWc* 

[0 02 6] b-lf F7?*3> Fn-55 2frh<D% 

ti, ccrHK©^S^ : &ffl^'CS7 r -^^ur;i/*' 
^A^fcJWF^fcSSftU ^CCf^duWUB^v F 
3> Fn-52 S^S-rfcx^-y-f-*:? 

[0027] sXf-vfl 4 OfcteC^, t^-*?*— ? 
v h3>A'-$ 6 0*>6©x>a-yf s — ^tt^^JU 
{bffl^y Fn>Fn-52 5©X, Yto£VZmn*:%: 

flsZMtm^v Fn>hn-525©X, Y, fcJ:cr 

$n-5>gUa a o3 0©*HKBB-J'S*7H2!? F?-**^ 
jrjUti^? F3> Fn-52 5Ccaori>4. 
^Mtffl^ 7 F3 > F a-? 2 5 &3uh3 0 ©«B*»6© 
*y-fey Ff'-^iifcCC, «»U-1ftr-A©tllt«: 
B-r**7-fef F«Wl«>*K*. f r ^*;Wb^7 F2 
0©U-tfx* + ^BU-1f^-A*fifjltt©J:5CC 
t»»«:attS^ac:<tccJ:or^af&©'C v ^+r> 
*>-/>F , >©iajS<«:**^[«, "J-f >F^©**ifi< 

3&si*©tt±cc«i^rt>a©tt6, attttccSit«c*l«c 
strs*7H2v F^!e«r*a. 7 r y*;wb^7 F3&s 

»fl«LhK:tt<©«c6, M^©f4CC^-r^^7-fe7 F*s 
lifBT?**. ■f^*JWbffi^7 F3>Fa-5 2 5(i- 
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3>ha-^2 5ttY*J:C;Z*7*5r hOMJEZ&W} 
F2 03W*n«^ + *;i/©*ffcliK:JBor*aEU 

[002 8 ] 7=5^4? ;WtM^ » F2 Ojfc&^^-fe* F 
ft &<b, f yduWOS's? F=*>F 

7t7Ff-$^jn, SPp D D3 0(D^ffiv^7'£D^ 

*S. B»S«S4 Oteitff 5 ^Wfcffl^sr F 9 0 & 20 
SatoTflltttt^arjWfcffl^sr F2 0 
[ 0 0 2 9 ] »* U»j8*Wfc:fa^T\ SuHtfli^ 
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